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(54) Optical device module 

(57) On one side of a transparent structure 31 mold- 
ed of glass, plastics or the tike there is formed integrally 
therewith a prismatic protrusion 31 A ; and an optical fiber 
15 is disposed on the transparent structure 31 and po- 
sitioned with its one end face abutted against a position- 
ing surface 33 of the prismatic protrusion 31 A. A light 
emitting or receiving device 37 is positioned relative to 
the other side of the transparent structure 31 by using 



fiducial marks and fixedly disposed by face down bond- 
ing in opposing relation to the prismatic protrusion 31 A. 
Between the light emitting or receiving surface of the 
light emitting or receiving device 37 and a core exposed 
in one end face of the optical fiber 15 abutting against 
the positioning surface 33 there is formed an optical path 
in which a slope 34 of the prismatic protrusion 31 A 
serves as a reflecting surface. 
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[0001 1 The present invention relates to an optical de- 
vice module in which a light emitting device whic > em rts 
liqhtfrom its surface substantially at right angles thereto^ 
such as a laser diode, or a light receiving device which 
receives light substantially at right angles to ris surface, 
such as a photo diode (which elements wil, hereinafter 
be generically referred to as an optical .^.conductor 
devL) and the optical path of an optica waveguide 
member such as an optical fiber or optical waveguide 
boaT i e. the core of the optical fiber or the optica, 
waveguideof the opticaiwaveguide board are.n ^con- 
nected by an optical path bent substantially at right an- 

m0O21 Fig. 9 is a diagrammatic showing of a conven- 
iens! optical device module of this kind proposed in Jap- 
anese Patent Application Laid-Open Gazette No. 
08-21930. Reference numeral 12 denotes a photo de- 
btor disposed in acasing 11 , 13 a window made in the 
op panel of the casing 11,14a condenser lens fitted in 
ho window 13, 15 an optical fiber disposed on the top 
of the casing 11 . and 16 a reflecting surface formed by 
cutting one end face of the optica! fiber 15 at an angle 
o? about 45 degrees. Light propagated through the op- 
1, fiber 1 5 is bent at right angles by the reflecting sur- 
face 16 and gathered by the condenser lens 14 for inc. 
dence on the photo detector 12 as indicated by the bro- 
ten Hne in Fig 3 of the above-mentioned off total gazette 
mere is also proposed such a construction as depicted 
n F?c, 1 0 n which the end face of the optica, fiber 1 5 is 
perpendicular to its axis and the end face abutted 
against a prism 1 7 so that the light from the optica, fiber 
if is bent at right angles by the prism 17 as indicated 
by the broken line. ^^^r* 
[0003] in Japanese Patent Application La.d-Open ^ Ga- 
zette No 10-160959 there is proposed a conventional 
optical device module of this kind. As depicted in F.gs^ 
and 1 2. a frame-like guide block 21 with a rectangular 
opening has formed integral.y therewith a guide prism 
22. an optical fiber is disposed in each recess 23 of the 
guide block 21 with the end face of the optica, fiber 15 
abutted against the guide prism 22, and a i.ght receding 
device 24 is fitted in the frame of the guide block 21. 
Ught from the optica, fiber 1 5 is bent by the guide pnsm 
22 for incidence on the light receiving device 24. 
[0004] However, the prior art example of F,g. 9 suffers 
much difficuitv in aligning the point of incide nee on me 
reflecting surface 16 of the optical f.be 15 the axis of 
the lens 13 and the light-receiving center of the photo 
detector 1 2; hence , it is not easy to launch the light from 
the optical fiber 15 into the photo detector 1 2 wth fugh 

to align the reflecting-point of the pnsm 17 the ax, > * 
the lens and the light-receiving center of the photo de- 
tector. 



moOB] ,n the example of Figs. 11 and 12, the abut- 
ment of the end face of the optical fiber 15 against one 
S of he guide prism 22 ensures accurate posrt.on.ng, 
bu the light receding device 24 needs to be f itted snugly 
. I he f ame of the guide biock 21 . To meet this require- 
ment it is necessary that the inside d.mens.ons of the 
"ame of the guide block 21 and/or outside dimensions 
of the l?ght receiving device 24 be adjusted for each op- 
^ device module. Hence, the illustrated structure 
„ c s genera, versatility. Moreover the light t receiving 
device 24 once fitted in the frame of the guide block 2 , 
?s fixed and its position cannot be adjusted so that ,ts 
light receiving surface is placed at a correct Position 
0006) It is therefore an object of the present invention 
,5 to prov.de an optica, device module free from the above- 
mentioned defects of the prior art. 



SUMMARY OF THE INVENTION 

20 [00071 According to the present invention, there is 
provided an optical device module comprising. 

an optical waveguide member having at least one 
optical path, the optical waveguide member haying 
a light emitting or receiving surface substantially a 
right angles to the longitudinal direction of the at 
least one optical path; 

a transparent structure having a first side which 
supports one end portion of the optical waveguide 
member and a second side opposite the first side; 
an optical semiconductor device disposed opposite 
said second side of the transparent structure and 
having a light emitting or receiving surface substan- 
tially at right angles to the second side of the trans 
parent structure; 

a plurality of positioning marks placed ,n the second 
side of the transparent structure for positioning the 
optical semiconductor device and the transparen 
structure relative to each other in a plane parallel 
with the second side of the transparent structure, 
optical semiconductor device support means for 
supporting the optical semiconductor device on the 
second side of the transparent structure; and 
a prismatic protrusion formed integrally with the 
transparent structure on the first side thereof; 
wherein the prismatic protrusion has a positioning 
surface which extends substantially at right angles 
to the first side of said transparent structure for abut- 
ment with one end face of the optical waveguide 
member to position the optical waveguide member 
and a reflecting surface which crosses an extension 
of the at least one optical path of the optical 
waveguie member abutted against the positioning 
surface and slopes with respect to the first side of 
the transparent structure to form between the end 
face of the optical path and the optical semiconduc- 
tor device a bent optical route passing through the 
transparent structure. 



35 



40 



45 



50 



55 



2 



BNSDOCID <EP__ 11090*1A1J_> 



EP1 109 041 A1 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

Fig. 1A is a plan view illustrating an embodiment 
according to a first aspect of the present invention; 
Fig. 1 B is a sectional view taken along the line A-A 
in Fig. 1A; 

Fig. 2A is a plan view illustrating another embodi- 
ment according to the first aspect of the present in- 
vention; 

Fig. 2B is a sectional view taken along the line A-A 
in Fig. 2A; 

Fig. 3 is a sectional view similar to Fig. 1 B, illustrat- 
ing another embodiment according to the first as- 
pect of the present invention; 
Fig. 4 is a sectional view similar to Fig. 1 B, illustrat- 
ing still another embodiment according to the first 
aspect of the present invention; 
Fig. 5A is a front view illustrating an embodiment 
according to a second aspect of the present inven- 
tion: 

Fig. 5B is a bottom view of Fig. 5A; 
Fig. 5C is a right side view of Fig. 5A; 
Fig. 6A is a plan view illustrating another embodi- 
ment according to the second aspect of the present 
invention; 

Fig. 6B is a sectional view taken along the line A-A 
in Fig. 6A; 

Fig. 7 is a perspective view depicting part of another 
embodiment of the present invention: 
Fig. 8A is a perspective view showing an example 
in which a transparent structure 31 is equipped with 
a receptacle 62; 

Fig. 8B is a perspective view showing an example 
of an optical fiber equipped with a connector 61 for 
reception by the receptacle 62; 
Fig. 9 is a sectional view depicting a conventional 
optical device module; 

Fig. 1 0 is a diagram showing a modified form of the 
optical device module depicted in Fig. 9; 
Fig. 11 is an exploded perspective view depicting 
another conventional optical device module; and 
Fig. 1 2 is a sectional view of the optical device mod- 
ule of Fig. 11 in its assembled form. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0009] Figs. 1 A and 1B illustrate an embodiment ac- 
cording to the first aspect of the present invention which 
employs an optical fiber 15 as an optical waveguide 
member. Reference numeral 31 denotes a substantially 
rectangular transparent structure molded of transparent 
glass or transparent synthetic resin. The transparent 
structure 31 has a prismatic protrusion 31 a formed in- 
tegrally therewith on one surface, in this example, on 
the top 32 of the structure 31 . The prismatic protrusion 



3 la has a positioning surface 33 substantially vertical to 
the top 32 of the transparent structure 31 and a reflecting 
surface 34 forming an angle of approximately 45 de- 
grees with respect to the positioning surface 33, that is, 

5 oblique to the top 32 of the transparent structure 31 . The 
height of the positioning surface 33 from the top 32 of 
the transparent structure 31 is about the same as or larg- 
er than the diameter of the optical fiber 15. Oneendface 
of the optical fiber 15 placed on the top 32 of the trans- 

10 parent structure 31 is abutted against the positioning 
surface 33 so that the optical fiber 1 5 is positioned hor- 
izontally. The optical fiber 15 is disposed substantially 
at right angles to the positioning surface 33. 
[0010] In the underside of the transparent structure 

15 31 on the side thereof opposite the prismatic protrusion 
31 a there is formed a rectangular recess 31 R surround- 
ed by a square frame-shaped support wall 31b along 
the marginal edge of the underside of the transparent 
structure 31 . A wiring board 35 is attached in abutting 

20 relation to the end face of the frame-shaped support wall 
31b in parallel with the underside of the transparent 
structure 31 . The wiring board 35 is a printed wiring 
board of glass epoxy or ceramics, which has printed on 
the side thereof facing the transparent structure 31 a 

25 conductor pattern 36 forming an electrode, terminals 
and lead wires interconnecting them. On the electrode 
portion of the conductor pattern 36 there is placed an 
optical semiconductor device 37 by soldering, for in- 
stance. An electrode on the optical semiconductor de- 

30 vice 37 and the electrode of the conductor pattern 36 
are interconnected by a bonding wire 38. The optical 
semiconductor device 37 is disposed with its device sur- 
face, in this example, its light emitting surface 39, held 
opposite the reflecting surface 34 of the prismatic pro- 

35 trusion 31 a across the transparent structure 31 . 

[0011] The wiring board 35 and the transparent struc- 
ture 31 are assembled in such a way as described be- 
low. In the first place, the wiring board 35 is positioned 
relative to the transparent structure 31 in adjacent but 

40 spaced relationship to the lower end face of the support 
wall 31b, and then moved vertically into abutment ther- 
eon in such a manner as to cover the recess 31 R sur- 
rounded by the support wall 31 b. Thereafter, for exam- 
ple, an ultraviolet setting adhesive layer 41 is irradiated 

45 w ith ultraviolet rays to cure the adhesive layer, and con- 
sequently, the wiring board 35 hermetically seals and 
separates the recess 31 R of the transparent structure 
31 from the outside. 

The optical semiconductor device 37 is placed on the 
50 wiring board 35 in the recess 31 R. Thus, the optical 
semiconductor device 37 is sealed in the recess 31b for 
protection. Since the transparent structure 31 and the 
wiring board 35 define the recess 31 R as mentioned 
above, the overall size of the module can be reduced 
55 accordingly. 

[0012] As described above, in this embodiment the 
wiring board 35 having the adhesive layer 41 serves as 
a means for supporting the optical semiconductor de- 
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vice 37 in the transparent structure 31 With such an ar- 
rangement, light 42 emitted from the optical semicon- 
ductor device or light emitting element 37 having a light 
emitting end face on the side opposite the wiring board 
35 somewhat spreads and strikes on the prismatic pro- 
trusion 31 a of the transparent structure 3 1 The incident 
light is reflected 90 degrees by the reflecting surface 34 
of the protrusion 31a which forms an angle of 45 de- 
grees with respect to the axis of emitted light from the 
light emitting device 37. The reflected light passes 
through the positioning surface 33 of the protrusion 31 
a and impinges on the core 15a (an optical path) of the 
optical fiber 15. In this instance, if the angle of total re- 
flection is equal to or smaller than 45 degrees which is 
determined by the relative refractive index of the trans- 
parent structure 31 , total reflection of the emitted light 
from the light emitting device 37 occurs on the reflecting 
surface 34 of the transparent structure 31 , permitting the 
incidence of approximately the entire quantity of emitted 
light on the core 15a of the optical fiber 15. When the 
total reflection is hard to occur, its reflection effic.ency 
of the reflecting surface 34 can be increased as by evap- 
orating metal it to form a mirror 43. 
[0013] If the ratio between the total quantity of light 
emitted from the light emitting device 37 and the quantity 
of light incident on the optical fiber 15 is defined as op- 
tical coupling efficiency, the optical coupling efficiency 
in this case is determined by a scattering loss on the 
total reflection surface, the spreading of the emitted light 
on the end face of the optical fiber 15, and deviations 
between the optical axes of the emitted and the reflected 
light and the optical axis of the optical fiber 15. In the 
case where the reflection loss is zero, the light emitting 
device 37 is a point source and the spread angle of the 
emitted light is 1 0 degrees, the emitted light in an optical 
path 0.6 mm apart from the light emitting device 37 be- 
comes a ray bundle 0.1 05 mm in diameter. With a 0.105 
mm diameter core of the optical fiber 15, it is possible 
to achieve an optical coupling efficiency of approximate- 
ly 100% when the respective optical axes are held in 
alignment. 

[0014] The transparent structure 31 (including the 
protrusion 31 a and the support wall 31b) can be molded 
of glass or similar material. This can be said to provide 
a high optical coupling efficiency with more ease and at 
lower cost than in the case of a conventional method of 
forming a similar reflecting surface by obliquely cutting 
an optical fiber. 

[001 5] For accurate and easy positioning of the light 
emitting device 37 and the reflecting surface 34 relative 
to each other so as to ensure efficient incidence of the 
emitted light from the light emitting device 37 on the op- 
tical fiber 15, at lease three positioning marks 44 are 
placed in each of the end face of the support wall 31 1 B 
of the transparent structure 31 and the wiring board 35 
at the positions where they are to be put together. The 
transparent structure 31 is held above the wiring board 
35 and their positioning marks 44 are aligned visually 



from above, after which the transparent structure 31 and 
the wiring board 35 are bonded to each other. The po- 
sitioning marks 44 in the wiring board 35 can be placed 
simultaneously with the formation of the conductor pat- 
tern 36 The positioning marks 44 may befiduc.al marks. 
The positioning marks can be formed with an accuracy 
of 50 urn in the case of a glass epoxy wiring board and 
with an accuracy of 1 0 »m in the case of a ceramic wiring 
board The positioning marks on the transparent struc- 
ture 31 can be formed, for example, by masked evapo- 
ration of metal with an accuracy of the submicron order. 
This allows ease in attaining a relative accuracy of, for 
instance. 5 urn or below that is usually needed in Gl- 
500MMF (a graded index type 50-um multimode optical 

[0016] Incidentally, it is preferable in terms of optical 
coupling efficiency that the height H1 of the support wall 
31 b be minimized within the range in which not to inter- 
fere the bonding wire 38. 

[0017] In the embodiment of Fig. 1 , the coupling effi- 
ciency of approximately 100% can be achieved by the 
alignment of the optical axes of the emitted light and the 
core of the optical fiber 15 and the coincidence of the 
diameter of the emitted light with the core diameter of 
the optical fiber 15. By limiting the spread of the emitted 
light to be smaller than the core diameter of the optical 
fiber 15 (in the case of an optical waveguide member, 
the diameter of the optical waveguide), it is also possible 
to launch approximately 100% of the emitted light from 
the light emitting device 37 into the optical fiber 1 5 even 
if the optical axes somewhat deviate from each other 
That is when the diameter of the emitted light at the end 
face of the optical fiber 15 is smaller than the core di- 
ameter as depicted n Figs. 2 to 4, the difference m di- 
ameter can be used as a margin of the deviation be- 
tween the optical axes-this relaxes the requirements for 
accuracy in mounting respective devices and parts. 
[0018] Figs. 2A and 2B illustrate another embodiment 
of the present invention in which the reflecting surface 
34 of the prismatic protrusion 31 a is formed, for exam- 
ple as a paraboloid (of revolution) to thereby light-gath- 
ering power. By making the curved surface in parabolic 
form and aligning the center of the light emitting surface 
of the light emitting device 37 with the focal point of the 
paraboloid, reflected rays of light from the reflecting sur- 
face 34 become parallel rays, that is, the reflected light 
is kept from spreading, and consequently, the diameter 
of the ray bundle at the end face of the optical fiber 15 
can be made smaller than the core diameter. 
[0019] In the Fig. 3 embodiment a convexity 45 is 
formed in the underside of the transparent structure 31 
facing the light emitting device 37 in the Fig. 1 embodi- 
ment so that the convexity 45 selves as a lens, and this 
function is the same as is obtainable with the Fig. 2 em- 
bodiment. While the lens is shown to be a convex lens 
as a physical structure, it is also possible to employ a 
Fresnel lens or microplanar lens that provides the same 
function as the convex lens by partly changing the re- 
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tractive index of the transparent structure 31 . In this in- 
stance, the curved surface 45 is not formed. The Fig. 4 
embodiment is a combination of the embodiments of 
Figs. 2 and 3. As depicted in Fig. 4, the light-gathering 
power is provided in the reflecting surface 34 and in the 
underside of the transparent structure 31 facing the light 
emitting device 37. 

[0020] The above-described embodiments are in- 
tended to raise the limitations on the degree of accuracy 
in mounting parts by reducing the diameter of the ray 
bundle, but the alignment of respective optical axes re- 
quires a high degree of precision in mounting the light 
emitting device 37 on the board 35, in mounting the 
transparent structure 31 on the board 35 and in connect- 
ing the transparent structure 31 and the optical fiber 15 
to each other. The mounting accuracy for aligning the 
optical axes can be enhanced by placing the optical fiber 
15, the transparent structure 31 and the light emitting 
device 37 at certain fiducial points (parts) as well as by 
improving the mounting precision. 
[0021] Figs. 5A to 5C illustrate an embodiment ac- 
cording to the second aspect of the present invention 
which is designed to provide increased mounting accu- 
racy. This embodiment uses an optical fiber as the op- 
tical waveguide member and a light emitting device as 
the semiconductor device. In this embodiment the trans- 
parent structure 31 is as a fiducial part, on which the 
optical fiber 15 and the light emitting device 37 are 
mounted. Reference numeral 31c denotes a thick- 
walled portion which is formed integrally with the top 32 
of the rectangular transparent structure 31 and has a V- 
shaped groove 52 cut therein and extending about half- 
way from one end of the transparent structure 31 length- 
wise. In this embodiment, too, as is the case with the 
above-described embodiment, the prismatic protrusion 
31 a is formed integrally with top 32 of the transparent 
structure 31 in adjacent but spaced relation to the end 
face of the V-shaped groove 52, and the prismatic pro- 
trusion 31 a forms the positioning surface 33 and the 
reflecting surface 34. The end face of the optical fiber 
15 is abutted against the positioning surface 33 so that 
the optical fiber 15 is positioned in the side-to-side di- 
rection. 

[0022] On the underside of the transparent structure 
31 there is formed a conductor pattern 51 including an 
electrode, to which an electrode formed on one side of 
the light emitting device 37 is connected, for example, 
through a solder bump 37S by a flip-chip mounting tech- 
nique such as face down bonding in this example, not 
by wire bonding. Thus, the light emitting device 37 is 
mounted directly on the underside of the transparent 
structure 31 with the optical axes of the reflecting sur- 
face 34 and the optical fiber 15 held in alignment with 
the optical axis of the light emitting device 37. The solder 
adhesive layer by the solder bump 37S serves to sup- 
port the light emitting device 37 on the transparent struc- 
ture 31 . In this embodiment the transparent structure 31 
has the above-mentioned V-shaped groove 52 as a 



guide which enables the optical fiber 15 to be aligned 
with the optical axis of the light reflected off the reflecting 
surface 34 and hence allows ease in mounting the op- 
tical fiber 1 5 in alignment with the optical axis of the light 

5 emitted from the light emitting device 37. This embodi- 
ment uses the optical fiber, which is positioned by the 
V-shaped guide structure. Accordingly, the V-shaped 
groove 52 extends substantially at right angles to the 
positioning surface 33. This embodiment also permits 

10 relative positioning of the light emitting device 37 and 
the transparent structure 31 in the plane parallel to the 
underside of the latter. 

[0023] In the conventional face down bonding (which 
is referred to also as flip-chip bonding) it is customary 

15 to utilize an image recognition system in which: a probe 
equipped with image pickup means is inserted into the 
space between the surface of the light emitting device 
and the surface of the wiring board to be bonded; imag- 
es of the both surfaces are alternately picked up; their 

20 relative position is judged and determined after process- 
ing the picked up images; and the both surfaces are 
bonded after pulling out the probe from the space be- 
tween them. 

[0024] Since in this embodiment the wiring board side 
25 is the transparent structure 31 , their relative positioning 
can be achieved simply by visual observation or picking 
up their images from above the top of the transparent 
structure 31 . The positioning can be accomplished with 
reference to the electrode on the transparent substrate 
30 and the electrode of the light emitting device 37 that are 
to be interconnected; however, it is also possible to 
place fiducial mark on the transparent structure so that 
it is positioned with respect to a part of the light emitting 
device 37 such as an electrode that is not connected to 
35 the transparent structure, or its light emitting surface, or 
a swelled portion in the case of a mesa structure. Fur- 
thermore, it is possible to place a fiducial mark on the 
light emitting device 37 as well for alignment with the 
counterpart on the transparent structure 31 . 
40 [0025] While in the above one optical waveguide and 
one optical semiconductor device are coupled together 
on the transparent structure 31 , it is also possible to cou- 
ple pluralities of optical waveguides and optical semi- 
conductor devices on the transparent structure 31 as 
45 depicted in Figs. 6A and 6B. A tape fiber 1 5* having plu- 
ral cores 15a arranged in parallel is abutted at one end 
against the positioning surface 33 of the prismatic pro- 
trusion 31 a formed integrally with the transparent struc- 
ture 31 on the top thereof and having the same length 
50 as the width of the tape fiber 1 5'. The optical axes of the 
cores 15a are bent by the reflecting surface 34 of the 
protrusion 31 a so that they pass through the transparent 
structure 31 and reach the individual light emitting de- 
vices 37 disposed on the wiring board 35. In the fig. 6 
55 embodiment the light emitting devices 37 may be 
mounted on the transparent structure 37 as depicted in 
Fig. 5. The tape fiber 1 5* may be substituted with an op- 
tical waveguide member having plural optical 
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waveguides formed side by side. 
[00261 In the above the position of the core 1 5a ot the 
optical liber 1 5 is determined only by the position.ng sur- 
face 33 of the transparent structure 31 , but it may also 
be positioned in a two-dimensional plane as depicted in 
Fig 7 In Fig 7 there is protrusively provided on the top 
32 of the transparent structure 31 a guide portion 55 
having a reference surface 54 perpendicular to the po- 
sitioning surface 33 and the top 32. The end face of an 
optical waveguide member 56 is abutted against the po- 
sitioning surface 33 with one side of the waveguide 
member 56 held in abutment on the reference surface 
54- thus the optical waveguide member 56 is positioned 
in the two-dimensional plane on the transparent struc- 
ture 31 . incidentally, the optical waveguide member 56 
is shown to have a plurality of optical waveguides or op- 
tical paths arranged side by side. Though not shown in 
Fig 7 the optical semiconductor devices 37 are placed 
on the wiring board 35 in a one-to-one correspondence 
with the plurality of optical waveguides as depicted in 
Figs 1A and 1B, or mounted by face bonding on the 
underside of the transparent structure 31 as depicted in 
Fig 5 In Fig 7the optical waveguide member56 having 
the' plurality of optical waveguides 67 is used, but this 
structure is applicable as well to the optical waveguide 
member having one optical waveguide. The optical 
waveguide member 56 may be the optical tape fiber 1 5 
depicted in Fig. 6. 

r0027] Fig 8 illustrates a modified form of the hig. t> 
embodiment, in which the optical fiber 15 and the trans- 
parent structure 31 are equipped with a connector 61 
and a receptacle 62, respectively, so that the former is 
detachably mounted on the latter. The connector 61 has: 
a through hole 64 in, for example, a thick rod-like cou- 
pling portion 63 centrally thereof, through which the op- 
tical fiber 15 is inserted and fixed therein; a pair of par- 
allel engaging pieces 65 extending in the same direction 
from opposite ends of the coupling portion 63; a pair of 
hooks 66 protrusively provided on the tip end portions 
of the engaging pieces 65 in opposing relation to the 
optical fiber 15; and a pair of keys 67 protrusively pro- 
vided on the inside surfaces of the engaging pieces 66 
and extended in the same direction as the optical fiber 
1 5 The coupling portion 63, the engaging pieces 65, the 
hooks 66 and the keys 67 are integrally molded of a syn- 
thetic resin material, and the opposite end portions of 
the engaging pieces 65 can be elastically pushed apart. 
[00281 The receptacle 62 for receiving the connector 
61 is shown to be formed integrally with the transparent 
structure 31 that has formed integrally therewith the V- 
shaped groove 52 for guiding and positioning the optical 
cable 15 The thick-walled portion with the V-shaped 
groove 52 cut therein has a pair of engaging portions 68 
outwardly projecting from each side surface thereof to 
thereby define a key groove 69 which extends substan- 
tially at right angles to the positioning surface 33 of the 
prismatic protrusion 31 a. Those portions of the two pairs 
of engaging portions 68 on the side thereof opposite the 



protrusion 31 a are gradually protruded, that is, tapered 
so that the spacing of the engaging portions 68 on the 
both sides of the thick-walled portion gradually increas- 
es toward the positioning surface 33. 
5 [00291 When pressed against the transparent struc- 
ture 31 toward the positioning surface 33, the engaging 
pieces 65 of the connector 61 are elastically pushed out- 
ward in the opposite directions by the tapered surfaces 
of the engaging portions 68. The hooks 66 slide over the 
w engaging portions 68 and snap elastically into engage- 
ment with the side surfaces of the engaging portions 68 
on the side thereof facing the positioning surface 33, 
thereby assembling the connector 61 and the receptacle 
62 into a unitary structure. In this case, the coupling por- 
ts tion 68 of the connector 61 abuts against the end ace 
• of the transparent structure 31 and the end face of the 
optical fiber 15 abuts against or lies adjacent the posi- 
tioning surface 33, whereby the optical fiber 15 is posi- 
tioned in the direction perpendicular to the positioning 
20 surface 33. The keys 65 are inserted in and guided by 
the key grooves 69 and the optical fiber 15 is inserted 
in the V-shaped groove 52 just in the center thereof, 
whereby the optical fiber 15 is positioned in the planes 
parallel with and vertical to the transparent structure 31 , 

25 respectively. . . 

[00301 Though not shown in Fig. 8, the optical semi- 
conductor device 37 is mounted on the transparent 
structure 31 as depicted in Fig. 1 or 5. The Fig. 8 em- 
bodiment has been described to be applied to the optical 
30 coupling of the optical fiber 1 5 and the optical semicon- 
ductor device 37, but the illustrated structure is applica- 
ble as well to the optical coupling of the tape fiber 15 
and a plurality of optical semiconductor devices 3. Sim- 
ilarly the connector-receptacle structure can be applied 
35 to the combination of the optical waveguide member 
having one or more optical waveguides and the optical 
semiconductor device or devices. 
[00311 Furthermore, in the embodiments of Figs. 1 to 
5 the optical waveguide member can be used in place 
40 of the optical fiber 15. While in the above the optical 
semiconductor device 37 has been described to be a 
light emitting device, it may also be light receiving ele- 
ment or photo detector. In the embodiments of Figs. 5 
to 8 the reflecting surface 34 may also be formed as 
45 such a light-gathering curved surface as described in 
respect of Figs. 2, 3 and 4, and the portion of the trans- 
parent structure 31 facing the optical semiconductor de- 
vice 37 may also be equipped with light-gathering lens 
power. 

so 

EFFECT OF THE INVENTION 



[00321 As described above, according to the present 
invention, a prismatic protrusion is formed integrally with 
55 a block-shaped transparent structure on one side there- 
of and the vertical surface of the prismatic protrusion ,s 
used for positioning an optical waveguide member and 
an optical semiconductor device is placed opposite the 
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other side of the transparent structure. Since the optical 
semiconductor device is positioned using a positioning 
mark placed in the above-mentioned other side of the 
transparent structure, they can be fixedly assembled 
with a high degree of positioning accuracy-this provides 
high optical coupling efficiency. 



Claims 

1 . An optical device module comprising: 

an optical waveguide member having at least 
one optical path, said optical waveguide mem- 
ber having a light emitting or receiving surface 
substantially at right angles to the longitudinal 
direction of said at least one optical path; 
a transparent structure having a first side which 
supports one end portion of said optical 
waveguide member and a second side oppo- 
site said first side; 

an optical semiconductor device disposed op- 
posite said second side of said transparent 
structure and having a light emitting or receiv- 
ing surface substantially at right angles to said 
second side of said transparent structure; 
a plurality of positioning marks placed in said 
second side of said transparent structure for 
positioning said optical semiconductor device 
and said transparent structure relative to each 
other in a plane parallel with said second side 
of said transparent structure; 
optical semiconductor device support means 
for supporting said optical semiconductor de- 
vice on said second side of said transparent 
structure; and 

a prismatic protrusion formed integrally with 
said transparent structure on said first side 
thereof; 

wherein said prismatic protrusion has a posi- 
tioning surface which extends substantially at 
right angles to said first side of said transparent 
structure for abutment with one end face of said 
optical waveguide member to position said op- 
tical waveguide member and a reflecting sur- 
face which crosses an extension of said at least 
one optical path of said optical waveguie mem- 
ber abutted against said positioning surface 
and slopes with respect to said first side of said 
transparent structure to form between said end 
face of said optical path and said optical semi- 
conductor device a bent optical route passing 
through said transparent structure. 

2. The optical device module of claim 1 , wherein said 
optical semiconductor support means includes a 
support wall projecting from said second side of 
said transparent structure at right angles thereto 



and integral therewith and having, as part of said 
second side ; the projecting end face parallel there- 
with, and a wiring board fixed to said projecting end 
face of said support wall in opposing relation to said 
5 second side of said transparent structure, said op- 

tical semiconductor device being fixedly disposed 
on said wiring board opposite said second side of 
said transparent structure. 

10 3. The optical device module of claim 2, wherein said 
plurality of positioning marks in said second side of 
said transparent structure are placed in said pro- 
jecting end face of said support wall and said wiring 
board has placed therein positioning marks on the 

15 side thereof on which said optical semiconductor 
device is mounted, at the positions corresponding 
to said plurality of positioning marks placed in said 
second side of said transparent structure. 

20 4. The optical device module of claim 2 or 3, wherein 
said support wall surrounds said optica! semicon- 
ductor device to define a room therefor, and said 
wiring board is fixedly mounted on said projecting 
end face of said support wall to hermetically seals 

25 said room : said optical semiconductor device being 

fixedly disposed in said room on said wiring board 
in opposing relation to said transparent structure. 

5. The optical device module of claim 1 , wherein said 
30 transparent structure has a conductor pattern 

formed on said second side and said optical semi- 
conductor support means includes a bonding ma- 
terial for face-down bonding said light emitting or 
receiving surface of said optical semiconductor de- 
35 vice to said conductor pattern. 

6. The optical device module of claim 5, wherein said 
plurality of positioning marks are placed in said 
transparent structure on the side thereof on which 

40 said conductor pattern is formed, at positions cor- 
responding to electrodes or structural features of 
said optical semiconductor device or some other 
marks. 

45 7. The optical device module of claim 1, 2, or 5, where- 
in said optical waveguide member is an optical fiber 
and said transparent structure has cut in said first 
side thereof a V-shaped groove extending substan- 
tially at right angles to said positioning surface to 

so accomplish positioning of said optical fiber. 

8. The optical device module of claim 7, wherein said 
optical fiber is equipped with an optical connector 
and said transparent structure is equipped with a 

55 receptacle for detachably receiving said optical 

connector. 

9. The optical device module of claim 1 , 2, or 5 ; where- 
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in said optical waveguide member has at least one 
optical waveguide and said transparent structure 
has protrusively provided on said first side a guide 
portion having a reference surface for positioning 
one side surface of said optical waveguide member. 

10 The optical device module of claim 1 , 2, or 5, where- 
in said reflecting surface of said prismatic protrusion 
is a curved surface having light-gathering power. 

11 The optical device module of claim 1 , 2, or 5, where- 
" in the surface portion of said transparent structure 

on the side thereof facing the device surface of said 
optical semiconductor device is formed as a convex 
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